Purpose and Design: This integrative review offers a systematic synthesis of the international literature regarding the role of depression as a risk factor in physical illnesses and the mechanisms of this connection. Special attention is paid to those modifiable factors. Findings: Published studies of depression and physical illness and disease (N = 24) from five countries that were indexed in PubMed, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), APA PsycNET, Scopus, Dialnet, and CUIDEN were examined. Results suggest that depression is a significant risk factor for the development of physical illnesses and diseases. More commonly studied were the connections between depression and cardiovascular disease, metabolic syndrome, biochemical alterations, diabetes, dementia, cognitive impairment, Alzheimer's disease, somatization and chronic pain, asthma, arthritis, and hyperlipidemia. Less frequently studied conditions connected to depression were cancer, infections, allergies, autoimmune disease, gastric ulcer, rhinitis, thyroiditis, bronchitis, migraines, fractures, and osteoporosis. Conclusions: Mechanisms connecting depression to physical illness appear to involve alterations in the hypothalamic-pituitary axis, unhealthy lifestyle, chronic or acute stressors including posttraumatic stress, an increase in C-reactive protein (CRP) in men, taking antidepressant medication, and social and emotional loneliness. Clinical Relevance: A good patient-provider relationship can help to promote decreased acute or chronic stressors, increased family and social support, decreased loneliness, modification of unhealthy lifestyles such as smoking, obesity, physical inactivity, alcohol, control of CRP, and antidepressant medication. Nurses are well placed to help prevent physical diseases through detection and referral of patients who are depressed or undiagnosed and not receiving adequate mental health treatment.
illness and disease often increases the probability of depression (World Health Organization, 2012) . This is because activation of the endocrine and immune systems by the central nervous system is coordinated by a bidirectional network of signals. Hence, depression and inflammation are capable of affecting and being affected by the balance of cytokine messengers produced by the immune system (Montesó & Martínez, 2009 ). The main modulator of these signals is the hypothalamicpituitary-adrenal (HPA) axis, which regulates the activity of neurotransmitters and their receptors in the maintenance of homeostasis. Depression is considered a pathological response of our organism to stress, and patients often identify stressful situations with depression and the subsequent onset of illness (PiquerasRodríguez, Ramos-Linares, Martínez-González, & Oblitas, 2009) . Recently, research has been expanding to include the role of depression in predicting the onset of physical illness among previously healthy individuals and has focused on a number of potential explanatory mechanisms. For example, depressed individuals consume more alcohol, smoke more tobacco, engage in less physical activity, eat less healthily, and show lower levels of health care (Holahan, Pahl, & Cronkite, 2010) . Each of these health behaviors offers a potential explanation for the association of depression with physical illness and disease. The main aim of the present review is to summarize the recent literature on depression as a predictor of physical illness and disease. There are two goals. First, it is important to summarize the literature that shows that depression can act as a risk factor for physical illness and disease. Second, equally important is to show potential mechanisms of this association, paying attention to those modifiable factors in which nursing could assist in prevention or treatment.
Methods

Eligibility Criteria
Selected publications come from six developed countries (Australia, Canada, Mexico, Norway, Spain, and the United States), covering the period 2004 to 2015. We have selected scientific articles found in scientific health databases (Table 1 ). In the bibliographic search, 24 articles were selected for the review of the total of 375 potentially eligible studies after eliminating duplicates and screening titles, abstracts, and key words. We excluded commentaries, editorials, or those without abstracts.
Data Sources
The electronic databases consulted for the bibliographic search were PubMed, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), APA PsycNET, Scopus, Dialnet, and CUIDEN. Search terms used in each database are provided in Table 1 .
Results
Following is a detailed review of the most critical evidence of depressive disorders and their association with physical illness and disease. Results of this review are structured according to the illness and disease categories that were found to be common in the review ( Table 2) .
Cardiovascular Disease
Cardiovascular disease (CVD) is commonly associated with depression. For example, Borreu-Foguet et al. (2013) determined that the most common cardiovascular risk factors (CVRFs) in patients with depression were as follows: 38% hypertension, 41% smoking, and 56% 
Metabolic Syndrome
De las Cuevas, Ramallo, and Sanz (2011) in their analysis noted that hyperlipidemia, hypertension, obesity, and diabetes were found to be significantly associated with depression. Weiss et al. (2011) observed that high rates of metabolic syndrome were a consequence of posttraumatic stress. The incidence of metabolic syndrome was 47% in individuals with chronic stress and 32% in individuals with depression. Adequate treatment of depression has been considered to reduce the complications of metabolic syndrome (Weiss et al., 2011) . According to Holahan et al. (2010) , depression is associated with aspects of unhealthy behavior (tobacco use, alcohol use, sedentary lifestyle), and depressed patients showed a two-thirds greater likelihood of suffering physical illnesses compared to healthy controls. In addition, depression makes adherence to treatment and follow-up of rehabilitation programs difficult and limits patient reincorporation into activities of daily life. An important aspect observed in the study by Chokka, Tancer, and Yeragani (2006) showed the incidence of metabolic syndrome was elevated in patients with depression due to the side effects of antidepressant medication. These investigators demonstrated that the side effects of tricyclic antidepressants cause metabolic alterations in patients with depression such as weight gain, insulin resistance, cardiac arrhythmias, and pharmacological interactions (Chokka et al., 2006) . Johnson and Grippo (2006) described neurohormonal factors (i.e., pro-inflammatory cytokines, reninangiotensin-aldosterone system, and tumor necrosis index) as a common cause in the onset of depression and ischemic heart disease. Ford and Erlinger (2004) observed that men who had episodes of more recent or recurrent depression also had higher levels of C-reactive protein (CRP). Inflammation may be a possible mechanism of depression as a causative factor in the onset of CVD. The data have also suggested that the inflammatory state can return to normal when the depression is resolved. Major depression in men was strongly associated with increased CRP levels and may explain the increased risk for CVD in depressed men (Ford & Erlinger, 2004 ). The present review also suggests that chronic physical pathologies commonly occurring in late life have a high incidence in the elderly with depression. For example, Wolkowitz, Reus, and Mellon (2011) postulated that these bidirectional alterations between depressive disorders and physical illnesses may be the result of aging of cells. In sum, depression is often characterized by an excess of potentially destructive hormonal mediators, and these alterations (e.g., pro-inflammatory cytokines) increase the possibility of physical illness. Mezuk, Eaton, and Albrecht (2008) found that patients suffering from depression were 60% more likely to suffer from diabetes, compared to nondepressed patients. On the other hand, type 2 diabetes conferred only modest risk for depression. Conversely, depression has been shown to be a predictor of diabetes (Engum, 2007) . In this study, symptoms of depression were also associated with low education, singleness, smoking, physical inactivity, high triglycerides, and low high-density lipoprotein cholesterol. Symptoms of depression and anxiety emerged as significant risk factors for the onset of type 2 diabetes (Engum, 2007) . Depression and anxiety may be an important risk factor for diabetes.
Biochemical Alterations
Diabetes
Cognitive Impairment, Dementia, and Alzheimer's Disease
Several population studies show that elderly people with no previous physical comorbidities had a significantly higher risk for developing functional disability in daily life activities following the onset of depressive symptoms (Cahoon, 2012; Drageset, Espehaug, & Kirkevold, 2012; Spira, Rebock, Stone, Kramer, & Yaffe, 2012) . Years of follow-up of the elderly with baseline depression has shown that about 70% developed cognitive impairment and 65% developed dementia (Spira et al., 2012) . High levels of depressive symptoms in octogenarians were an important risk factor for cognitive impairment, worsening functional capacity and quality of life, and increased mortality and health expenses. Vilalta-Franch et al. (2013) studied the relationship between depression and dementia, determining that late-onset depressive episodes are risk factors for dementia and Alzheimer's development regardless of the severity of depression. Depression could be a prodrome in dementia and also a common complication of different types of dementia. Aragonés, Luis-Piñol, and Labad (2009) showed that in 46% of people with depression, concomitant mental disorders are a common phenomenon; for example, anxiety disorders occur in 55% of patients with depression and organic diseases. When depression exists, the odds of suffering from another mental disorder are much higher.
Mental Disorders
Somatization and Pain
A strong association has been shown between severe depression and somatization, and the somatic effects of depression were unrelated to organic disease (AguilarNavarro & Avila- Funes, 2007; Drayer et al. 2005) . Depression and pain are independent processes that share a common mechanism that can lead to the onset of each other. Patients with depression described their pain as severe, as compared to those who did not have depression (Ohayon & Skhatzberg, 2010; Patten-Scott et al., 2008) . As for causes of pain, subjects with MDD were more likely to have no identifiable cause for pain. In 50% of those with depression, pain intensity was increased by lack of sleep, stress, and tiredness in these patients. Mood disorders seemed to modify both the individual's perception of pain and the ability to tolerate it (Ohayon & Skhatzberg, 2010) .
Asthma, Arthritis, and Hyperlipidemia
Patten-Scott et al. (2008) and Farmer et al (2008) showed that arthritis and asthma were elevated in patients with MDDs. Hyperlipidemia has been shown to be associated with depression (Borreu-Foguet et al., 2013; De las Cuevas et al., 2011) . Romero, Hernández, Salinas, and Sandoval (2004) found an increased likelihood of cancer, infections, allergic reactions, and autoimmune disease in patients with depression. Farmer et al. (2008) showed that people with depression had high incidences of gastric ulcer, rhinitis, and thyroiditis. Associations of depression with bronchitis and migraines have appeared in additional studies (Clancy et al., 2013; Patten-Scott et al., 2008) . Aloumanis and Mavroudis (2013) showed that depression was associated with a decrease in bone density, increasing the risk for fractures. Low bone density was common in postmenopausal women and depression was a risk factor for steatosis.
Others
Mechanisms Alteration of the Hypothalamic-Pituitary-Adrenal Axis
In periods of depression there is hyperstimulation of the HPA axis, which increases adrenal hormones and serum cortisol of the endocrine system in response to stimuli (Aloumanis & Mavroudis, 2013; Farmer et al., 2008; Johnson & Grippo, 2006; Meyer et al., 2004; Romero et al., 2004; Smith-Patrick & Blumenthal, 2011; Wolkowitz et al., 2011) . Also, the cytokines of the immune system stimulate the release of neurotransmitters and hormones, altering the function of the cardiovascular system. HPA axis dysfunction during depression is considered a predictor of the onset of diabetes (e.g., insulin resistance, aging of cells, elevated cortisol). It has been found that people with depression have a higher level of inflammation and higher levels of leukocytes and CRP. Endocrine dysfunction (e.g., cortisol and cytokines) in depression affect bone health, and increase the risk of fractures and osteoporosis. Depression and pain are processes that share a common mechanism-the HPA axis. Depression, and its associated disruption to the HPA axis, may represent a modifiable risk factor in the development of many physical illnesses and diseases and chronic pain.
Unhealthy Lifestyles
Sedentary lifestyle, unhealthy diet, inconsistent hygiene, and low treatment adherence increase the risk of cardiovascular and metabolic disease (Borreu-Foguet et al., 2013) . It has been shown that low mood negatively affects the ability to quit smoking. Depressive symptoms were significantly associated with low educational level, lack of economic resources, being single, smoking, and physical inactivity (Borreu-Foguet et al., 2013) . Symptoms of depression combined with poor lifestyles were significant risk factors in the development of ischemic heart disease and diabetes (De las Cuevas et al., 2011) . Indiscriminate use of antidepressants was associated with weight gain, insulin resistance, and cardiac arrhythmias (Chokka et al., 2006 . Being a smoker has also been detected as a mechanism by Clancy et al. (2013) , Holahan et al. (2010), and Engum (2007) . Depression may interfere with healthy lifestyles and health behavior choices that promote health.
Chronic or Acute Stressors in the Form of Posttraumatic Stress
Stressful factors in adult life and adverse events may act as precipitants of depression and have important implications in the development of organic diseases. For instance, high rates of metabolic syndrome are a consequence of posttraumatic stress in childhood. Stress, depression, and inflammation are able to affect the balance of cytokines produced by the immune system (SmithPatrick & Blumenthal, 2011).
Other Mechanisms
There are several mechanisms that are less commonly discussed in the literature. CRP in men was detected as a potential mechanism of depression and physical illness and disease connection by Johnson and Grippo (2006) in a nationally representative cohort. Depression often results in the use of antidepressive medications, which have unhealthy physical side effects (Chokka et al., 2006) . Finally, the onset of CVRFs may be a consequence of negative emotions, low moods (depression, stress, and anxiety) and lack of social support (Drageset et al., 2012; Smith-Patrick & Blumenthal, 2011) .
Discussion and Conclusions
In summary, 23 studies examined depression and physical illness or disease, including CVD (n = 10), metabolic syndrome (n = 6), biochemical alterations (n = 4), diabetes (n = 2), dementias, cognitive impairment, and Alzheimer's disease (n = 9), mental disorders (n = 1), and somatization and chronic pain (n = 3). Two studies examined depression and asthma (n = 1) and arthritis (n = 1). Depression and several other conditions were examined in one other study, and these conditions included bronchitis, rhinitis, allergies, thyroidism, autoimmune diseases, low back pain, migraine, dyslipidemia, gastric ulcer, arthritis, fractures and osteoporosis, and cancer (see Table 1 ).
Among the 23 studies, five concluded that depression and physical illness or disease were related because of alterations in the hypothalamic-pituitary axis, resulting in excesses of potentially destructive mediators such as cortisol and cytokines. Seven studies identified unhealthy lifestyles, including smoking, obesity, and physical inactivity as potential mechanisms. Chronic, acute, or posttraumatic stress was suggested as a mechanism in three studies. In one study, increases in CRP in men, taking antidepressants, and social and emotional loneliness were proposed as mechanisms.
This review offers evidence that depression can be a risk factor for physical illness and disease. The mechanisms involved are complex and interconnected, and involve many neuro-endocrine, pathophysiological, and behavioral processes to explain the relationship. Nurses are uniquely positioned in health care to understand the impact of depression on physical illness and disease and the biological, psychosocial, and lifestyle factors involved.
Nursing Implications
Recognition of the mechanisms linking depression with physical illness and disease may serve to provide early detection and intervention strategies to prevent or minimize the effects of depression. Nurses should be especially aware of the potential physical illness and disease consequences of depression. A good nurse-patient relationship might help to suppress the means by which depression's effects are conferred to physical illness and disease by offering strategies for coping with acute or chronic stressors, increasing family and social support, decreasing loneliness, modifying unhealthy lifestyles such as smoking, obesity, physical inactivity, and alcohol use, and helping to control CRP and use of antidepressants. Knowing the mechanisms of the relationship between depression and physical illness and disease will help nurses manage and intervene in prevention and therapeutic actions. To do so, the nursing profession must continue to engage in specific and continuous training in mental health. 
Clinical Resources
